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(54) MANUFACTURE OF SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND SEMICONDUCTOR 
INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce tFie occurrences of defects in a 
gate insulating film by forming gate insulating films, having different 
thicknesses on a single-crystal semiconductor layer after the 
semiconductor layer is formed on a semiconductor substrate by the 



epitaxial method. 

SOLUTION: After a single-crystal semiconductor layer 1e is formed on a 
semiconductor substrate 1s by the epitaxial method without through an 
element forming process, gate insulating films 16i1 and 16i2 having 
relatively different thicknesses are formed on the epitaxial layer 1 e 
containing very few crystal defects. Consequently, the occurrences of 
the defects in the gate insulating film 16i1 can be reduced in the forming 
process of the gate insulating films 16i1 and 16i2. Thus the 
decomposition of a defect in the gate insulating film 16i1 into such a 
serious defect that causes insulation breakdown of the insulating film 
16i1 can be suppressed, in the course of cleaning treatment which is 
performed before second gate oxidation in the process of forming the 
two kinds of gate insulating films. Therefore, the possibility of the gate 
insulating films 16i1 and 16i2 causing insulation breakdown can be 
reduced. 
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1 J:ic->yf--< KJll 7 g2 ^tS:ftfc2g^ijti:;'ioT 
v^s, rco^(^^i 7 gi -^y = 

^^■^hfi.^. %fz.^ i^V-^'i KJSl 7g2 li, y-hlS 

mi 7 gnmmm^Tif. f)^. m^tcommnTi^ 

9, ±ia->yi>-'< KSl 5d3 tl^tfl^^Xig^fcfl^fig 
[0 0 5 0] fcfc'u y-hSffil 7 gro^igji, -ti 

14^- hmffi 1 7 g (7?^«ffii5T;^::*cita(-Ttf -5 r t t^x- 

[0 0 5 1 1 ^C4b\ y— ha^ll 7 g <73{H!|ffi{cH. 
ffv-y si^-^^t^, v^y =':x^^blgSfcf4^^^e>(Offl-g■ 
f±. mmimmicim{^mi$ii s p d, 1 5 n d;ssR!±j 

<5roT\ ^T-COWTU? hSawWfb. mffifitOfSli 
(0052] r«J;5 ''jr^^fl^fifeSIS 1 (7?±S±(c(4. 

MiJi7j^ib^5e<oga^i 9 LI ~i 9 L5 d^ji^j^e^ti, 

TV^-So miM<73SS^l 9 LI (^la^ir^f^'^^i^-r 
1 e (O^St <^M(c:{Ugp^iJfef|^2 0 a ii^i-fhti 

15pd. 1 5ndJjsgai-rSJ;5neSSiS3L2 1 a:iS^ 

7L$^^TJo'?. ^■ogsgg?L2 1 atcfi, mx.tsmm.ni 
So ±m\.tcfHismmi 9li 14, ^ijx.ff^:^^?'^!. 

xV^d^PjTi <9 . 7"^ ^ 2 2 a -Srii ITTiJi^f^ffi^e 1 5 

pd. 1 5 n d t^MWi-^^^tl-Ti/^S, 
[0 0 5 3] ^yt, m2g/4^e>^5ewgaMl 9L2 ~ 
1 9L5 it, ^?!lx{4T/P$-^>A-ifcl4T/U$:^r>i^_ 

•>y nv—^^a^Pj/it), «-ffilS)l«Dra{::f4, Jtti^ 

tiBm^Bm2 0 b~2 0 et^nnhtix\,^^o 
mm2 0 b~2 0 e<D^^<D—ma-i. TmcowmAm 

tHi-S<tp»i^if?g7L2 1 b~2 1 e*S3^7L$n. 

>!f(-:/7i/2 2 b~2 2 eJ)Sfl^fiJc$^XTU>S„ rc7?7°7 
i5<2 2 b~2 2 eJ4, m^t£^&t&^^V '>V =^y. > 
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mM2 0 a~2 0 et4. ^?!lxL{4-:xy = V^fLMiS^ibT^C 

So r(^>grasi^^2 0 e±(ctt, mmum!^2 3im 
m^tixi6<o. zmcxv. mscDwmi qls mm 

w^i^^flgifciiv-y 3>^j|^±(c->-y =i>'^{bsg^it 

[0054] m^. :^mm<omm i oij^^f^^msgig 
m<Dm^m^m3'-'m7icii^mm-r^, fj^is^ ms 
~ia 7 (Dmmm-i. w^^m^-r?)tcif>m i (o— 

10 ^taiLT^LTttcOT-feSo 

(0 0 5 51 *-f. ia3{cjfrrj;5l-. ii^^S«l s 
±iz:x. e^^'^^/l-m 1 e ^mi^ L-fc^^-J^^SK 1 ^ 

[0 0 5 6] ^t^^i s(4. m{^CZffi{;:J;»?# 

20 [005 7] Sfc, 31 f^^v'-y/uM 1 e (i, ■^JxtfC 

^j*ft:»«l s(73*B{^v^y rnv^lfrai^itSr irTil^ 
^^tVTV^So 

[ 0 0 5 8 ] r <om=i-m^^i^$. 1 i-r^?tM<^5j- 

/uJil eJc^SIl 4 a Sr7;i- h y V C^v^ ^mfOi^XJ- 
30 K^-r^^-jxg^Viyg^^fftCitJftgofcm. *<0?^1 4 a 
§r-^tf3if^drv'Y/l')ll e±i:i, M^ii-yV ^'^m.it 

«fU ^(^iS|fflffiiltl^l4bS:CMP (Chem 

ical Mechanical Polishing ) m^l,^ .ii M 'O . Mill 
4 artO^f^tC^^^iPfe^l 4 b&a^;ii:Ti^^$4x 
Tt>So 

[0 0 5 9] ^C75^, Jit'^df-v'^/U-^ 1 eOggS^CO 

■k.^^^'UMcomfS.i'im. nl^i/H 3NW1, 1 3NW 
40 2 *5<tUtp "J^i/H 3 PWl, 1 3 PW2 (0 l#fig) (O 
1f^}^mmioJ:XP^Ml S • FET(OL#VMitm/lliSffl 

7K^SrfflV^TJi|5«ltt®S<blgSSrK**i-So 
ffitciofco 

(00 6 01 J!>cVN-e. ^^fifeS«l{;ijttLT. Ml (Hi 

f^^->^/uei e jijcy- hiimmi e i ?rfl^)5g-r 

S. rro^S'fb^aSTtt, 0!l^(i8 0 0=CSaK)!?:tS/ h 

50 gEfbftiasrSffl ufco r<^©|i|ffc*jitsy-hite 
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[00 6 1] rrr-. ^H-Jiirli^HroSSfflilr^tf- i: X^^lcj: J:ga5:SS^lJ^^^S ^(D^- 

ir^-f-s r t ^M^-t^ t>w-es>«„ [ 0 0 6 7 1 i^v^r. la 7 (c^-TJ: 5 y- 

[0 0 6 2] ggV^T, |g5(C*-t-J;5i-, rco*T-fl?;$ 10 1 6 i 1, 1 6 i2 mxf^m^l 4Jbfw, 0!l;tff#eSt 

s« 1 <7>±m±itc^ mnmrn^^'y- hmmmi:mi&'r y y = v;?!^^/^^ i 7 ^ c v Dm^iz j^tym- 

«T-»iy- h^^l 6 i ?r^*L, N Wv?;^ fl^^L/c^. ^coJfe^fl^^S^^ttto Ky-f 3^3/9=- 

2 4a T-«i:>iX)t«S«-e{±y- SJiaaK 1 6 i ?r Stc ioT^ S' i^T-S r i ic J; ^) , 1 7 g 

20 1 K^?;^-— 8 (0 1 #fl8) trJ^j^ 

[0 0 6 3] ^(7?^, — 4 a 5„ 

shi/VT 3/->-ir«{C J: "9 L/c^, if>ix.(i 5 [006 9] $ e>tc. -^CD^. 1 7 g 1 CDJi®*5 

t^»DfiL/cr>'^=r7Ki:ia^{b7K^t(7>J&^7k^ itJ5ii^fli:«J!!tl 5 p d, 1 5 n dWiffi^Sm^-frfc 

8 ot:^icjpii!iLfc:^tii^ft7K«7K<b roig^ ^^^fl^figsffi 1 <D±m±iz. mx.\-s.j-^ ^-^^ J; 5 

-Tw i J; fj , ^ff^ 1 7 g 1 <^±g|5*5 .ttJ^^frffl:® 

[006 4] r <Dm. :^mmmm i T'I±, h$fe^ i 5 p d . 1 5 n d <D±mz. ^n^ti->v f-f 1 

^1 6 i ^df-v^^usi e Ji(C?)?^LTV^S::i 7 g2, 1 5 d3, 1 5 d3 ^fl^^-fSo ^tlSXmi. ^ 

t^i5:^6<j/<CiXRS^54fe £0^. ^ ^ v'-y /US 1 e [00 70] ^(c:, <t S 

ioo6 5]9:v^T\ m^m.mmi\^m\^x. [oo? i] ii8*3j:u:ia9fi. mi(r>'tf—hmm<DjB 

f ^^i^^yi.® 1 e J:{^lf[^ro^/j;S->^- hmmi 6 l^-ISS:ST?l?^bfcMOS (Metal Oxide Semicond 

ii, 1 6 i2 ^m^m-r^o ^(Dm^t^mxn^ m^t£7 uctor ) ^^■y<•>^^m^^x. y—hmiiMizMpL^m. 

^jwtjjts-j^- hjt^^i 6 i 1, 1 6 i2 (T^m^as. ^7t\^^r-yy>^^^7f^%:UM\^xx(&(Dmm^s^^^ 

^Hcm^j:<o. mnm^m^^y~]^mmi6 ii <Dm^ 40 tb. ^iv^m^mm^m^(Dmmt\.x7f:L,fti,<Dx-»3 

i2w;i:^|±, mk.i-£4. SnmSStrfeSo [0 0 7 2] 7^*3. I^MOS^^-^^^iX^'W^tfiK^-ffiti, 

[0 0 6 6] rroffi*r6*){CJi:v>y— e i l <^ -blS3:^3''9^>'^^N'>^^'^ij£^f!^^5,7':^^(j:?g;^Lfc't> 

©llHlScogg^kfeta^wy- Si^i^i e i (D (Oh-^<m^Ltj:\,-^iiiD}:^m-^t^'>^y^±izmfiS. 

(7. 7nmSS) (c<S|?^Ll.^(7?il, MllH]Bro®5 UfcA*i<tU^y- hm^l:d5^T-fl^^M«c7>:^i*$rMS-r 

ft^^WJ^XSic J; ►) htmmi 6 i ojiagp « J: 5 {cfl?^$^^T^>S,^^s±|5^(Dfl?ffi 1 <^<^^ 
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SSSoBi^i: LT^tb-etb^o 3iffi'cOf*ffl4^Mc*5V> V/c m) "CI 0^ (3 X i 0® S?) JJJlrtfc:^— hg^^t 

c758MV/cm^(Dli#^Ja^Tti?fe;m5K^b;il^i NTR I NS I C) 'QTf^V.fz.m^Wm^^^'^^o n 

/cm2 , L<fiie/cm2 j^TJC-T'Sr ir;^^^^ 10 i$f^ tSO^^^irtC t50=Ae x p (B/Fox) {fz. 

^{b^Xfit^^/uifO. ii:v^:*rxtili@/cm2 i^Ti: ±S^fiP r o c. IEEE 199 1 In 

^PCOLS I {Ci£^^^i:^n^U'-<>'WC+55*IJ^bTl'>^ t. Conf.MicroelectronicTes 

:Lh'h^^t^^^ t Structures 4, 17-21 (1991) 

[00741 010 \Z.\t^ m^^^l^^h X^X^W^X \Z.'^m^^^. 

m^\^frL:^\f^^'y\jv^^^) ^:yW(mhOzm\z.^^ [0 0 7 9] ^'fl::^cOj:^Pfe{^joV>Tf±^FfM{-^355» 

v^iJ'fl. ^lCO^^{|::^CC)if:^^l 8nm. ^2cD#ft^ 20 (4MV/cm) XtJO^t^^ 1 50^^ 1 0^ (3X10 

;?i-i/V5tt^t^^) ^XW^\^fz,MSJ^\±^ [a8*5ctU^ &-t*^i:Lr#^^a'J^fTofcJ$;^Sr|gi ItpcoTb 

09(^MOS^-V>''^y^ tfRl#(;ibTf^^bfCo ti:Ji:a5 (WEAK SPOT) bfc^r^X^-To ii^c^ 

19 c^y— hge^kflScOi?^ fi^rtl-e^X 12nmir25nm JfemiffiS'J^ (T Z D B ) Tii$fe«^--*>J 0 . 1 

[00 751 0 8 *5<t r/ia 9 t^h^n ht^fi^ 9 \z.m^^ tvfc^a^^-r 'Sa^^^^jiiET b j^^e^ig^^^t -5 smv 

ojciii^f ^el<J^c/i:v^:*(Dy— hS&fbRJ^Mf [ 0 0 8 0 1 *^P>g(-Sofc^*?^ig^(c*5v^T. 

[00 761 08-010 co^^m^ite^-r^ 1 1/ ry- h^'ft^^fi?;* L. ^j;t«^f^:7 ymA^mm^\z.i^ 

*5 5 1 fci?mftiJ(^y- hffi?^t:^(7Pj>5::R6Sfa(±PJ^(D ^ r t j; «:) \AzMO S ^ -y^^-V^ coy— V 

f*fflSSr«gEib-rr i^ds-e^s tVN5ffiiit±<om^,)55$> [008 11 [^0(c:7F:Lyhlli^^^:fo^/^T?l'^^- hgg-fbJi 

-So :^/c. h^*fc:^tS«i:^W"'5y^yXVr y 40 (0W9i(0^m-'^^ r)^rtit-^h 1 5 0 nm4Tffi^}C^{L^ 

fc^^-Y^^(c:j:oTy-NK^b^<7)i^?KS;65;^y':^ ^^^-f-sr i:d5Wib35>t-^?ofco 2ffly- ^^^^: 
[0 0 7 71 5J:{C, ji^R6^ftSr8MV/cmT**«J;rr^ 50 [00821 if<?:)<t 5 fCfi^ilBS^t:Lfcj5fc?*S^fflV^T^>®^^b 
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\^^<DX\ ±^mM(omm i<r>xo ^^i^MBmt^ l O n m 

'So ^<^^;^. :*:^K(7:>J;5t-^t:-i$^:^rv''V/^e/y 
^2<@/cm2 i^Tt-r^ri25^ffllSTfe6ri::dS(ai 

[0 0 8 3] :i(OX^fj::^mm<Dmmi\CJzivii:£^ 
[0084] (1). 2ay-h$fem^:/nirJX{^:j3V^T. 

mz.W'-^(D^ti:^^- vimmi e i i, i e i 2 ^^m^ 

ry- h^i^i 6 i ^^K^\:.^x^^\mx^^(D 

x\ 2m^—h^mm>^u±>^{c:}6\^^xs(^^^t^m2(o^ 20 
— hmim<omimim\:iio}^^x^ v—hmm^ie 

^(D^f^^^- v^mmi 6 i 1, 1 6 i2 (Dmmm<r> 
w^m^m^'t^:Ltr^x^^(DX\ 't<Dmm6m^^ 

t^x^^. 

[0 0 8 51 i2),^Wm^l s\Z.^y^^J>^i^*m^^ 

m^^:Lht*^x^^(DX\ m^mz.m'^^:)f(D^—hi^ 30 
^1 6 i 1 (Dmmmmm6x.xy^m'-m:{^±.^^^:L 

hii^X^^c. 

[0 0 8 6] (3),±|E(1) . (2) }CJ:«9. ^^ft^IU 
[0 0 8 7] (4). ±15(1) . (2) *5J:tJ«(3) tc^ip, fg 
[0 0 8 8] (^J£(^ffi2) lai 3*5<ttJ^[gi 4fi;*: 

m^mxh^o 

[0 0 8 9] ^'^iDmm2\Z.^\i^X\'X. 

M:^f^DRAM (DynamicRandom Access Memor 

y) \zM^\^fz.m^\z.^\^^xmm'r^o 0i3fiDRA 
[0 0 9 01 ^nM(^^m2\z.m^x\t. m^\im'^2 



[0 0 9 1] y^yir/uMJg6f<IjoV>T:3^t":^=3f-v'^/i.^ 

1 e^>(cnp !>ai/n 3PW3 tmf^^ti. mmm^i^ 

4S(c^ol/^T^t:'*^=^>^-ry^Sl e«^iaip!>^yH 3P 
W4tmj$.^thX\^^^o rt^p l>:r:yH 3 PW3, 1 3 P 

yu«i e<D^^(Dm^i^m'^xJJ:r^-Dxmf$.^thx^'' 

7<^y"iryi-««i-*5it^p 3PW3 CDftijas 

p r>:3^yn 3PW3 tc^SI5y^X;aSAa(7:)?rJ}i®Jt"'5e7 
^/u5>SSSIitSr?l^;^KLTt>Sv\ 5^fiflgP 1 4 AflLOC 
OS (Local Oxidization Of Silicon) 

--/i- K^tem^Ti^^;S$;^^Tv^>5o c<7:^^^^ i 4 A^ffi 
[0 0 9 21 T^^iiir/UMCJl. p^^yiryUilg^MI S 

mWLl S • FETQfl. — >ft(7)^f$:®iS2 5 n d, 

2 5ndi:</-hip6^jei 6 i 1 b^—hmmi 7 g ir 

^WLTV>^, ^^^1^2 5 n d{^{l. ^J^tfy^i 
/cHt:^;5^^A^ttTV^^o y-*h*fe^l 6 i 1 (7>ii: 
^(1. 0»J^tf8nm^^{c:fl^;5gLfCo y-h^Ml 7 g 
{^DRAMcDy— K^WLCD— gI$T*t>*>>5o hWM 
1 7g (!7-~mWL) _b{;^fi. ^!)^f^^>y 

^^tixv^^, 

[00 9 3] rcT^y^yiryu^Sm^I S • FETQ£7:>— 
:^<D^^WmML2 5 n d JCfi:3f-^^-?e/>5? C:dSm^W{-g^ 

m^ti^ m:^<D^m^^mig(,2 s n diaitr?/ k»bl^s 

7 a±{;i^&mm^2 7 b^:f^LT:/^'— hmffi2 7 c 

^nnxf^^o mmmm2 7 a ji. m^^mmi^-]) v- 
v>6o mmmmm2 7 b{i. w«isttffl(o®#^^^^ 

«fd XL r /I- ^ :=! ij? A* 7t fir ^ ^ A y =1 

'^^'^^h^jiKi. ^r^<i^^c(D±M\cmmfim^2o Si 
[0 0 9 41 — jfe-, mmm^mm^itnMi sqnz 

*S28nd, 28ndty~h*feg^l6 12 ^y-h 
m®l 7 g i:§:^LTV>6o 2 8 n d {c(i. 

16 12 (7)Ji:$fi. -^!lx:rf4. 5 nmSlSJ-fl^/SL/cio 

h«ffii 7 g±{cfi. ^y^fiv-y 3>'^{kag^yhj± 

Tl/^So w(^nMI SQN3 (O— ^CO^I^ig^i*^ 2 8 n 



21 

dtwdigijiicDga^i 9 LI t^m.'^^icmm^ti. m 

:^<Dimt^mi^ 2 8 n d iam 2 ^ g <^>Sm 1 9 L2 :dS 

I0 0 9 5J rroJ;57'<e*^(7)fl^^2^ct5^^T(i, m 
[ 0 0 9 6 1 -TJit?*,, ^^U-fe>'HVIC«P^>tC«l«^ 

^alHI!st;l*5v^Tttlay- hi^ii^-T'o-fex^srffltvca 

[0 0 9 71 tA_h. *J^?g#(;iJ;oT''<C^iT/c]«l^^ll 

m<7mmi, 2{cm^^ti^h(ox-ati<. ^(omwi^ 20 
[ 0 0 9 8 J m^timimM<Dm-m 2 iz.^^ ^-cti. s/ 

fit's/ hi»a5=^^'^^->^'CDTt-i9:ttibn'5filiSi: LTfc 
[0099] Bul5IIJS(^« 1 {;l*5V^-C»W:^eq 

K). ^Jx.liSRAM-WXi?ROM (Read Only Memor 
[0 10 01 

[0 10 1] (l).;*:^W«-J:n«. ^ttf^df-v'-y/i'figS 
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[0 10 2] (3.).:$i^mkzi:ix\-i. ^W-^\zY'y9 

[0 10 3] (3).±iE(i) , (2) \z^v). ^wmm 

[0 10 4] (4).J::|5(1) . (2) ^JiTJ^O) Xz^'O . ft 
[iaB(7)^^:^it5iB^l 

[0 1 ] *^B^(0-3^Jfi(^^Tfo5i|^^^*^[HlSS» 

(02101 roii£gi»^iiiKigB<oMa5»f®0f 
[0 3 1 la 1 </)^^«:»«[H]ssissco»igxs^(c*i»t 
[ii4i sfiigicM< 0 1 (^^T^#^«i*^8S^s<7>fi 
[ia 5 1 0 4 ici^< 0 1 ic^-r^f**aiH]ssi^BroM 

jgXS^roS«5WfSET*&S, 

[0 6 1 0 5 !;iS!< 0 1 i^^t-i|^i**«lHlSS|gerot!i 
3tXStt^cO^g)5Jtfrffi0T-fc.5o 

[07106 »ci^< 0 1 \z.^^^im!smm.<r>m: 

[08] ;*:^W{;iJ:sy-h^ft:^cDmwt4<^i6]±SrJ; 

?)e^5t{Ci-Sfc«>(Dj|®^*T-fcoTJ^^4. 5nm(0 

i: roP#,^.T^-r^7 7 0T-fc So 
[0 91 *li0^{c J; s y- h®s-fbflg(7>m«tt<^ifi)±& J; 

[0101 3t:fl?^(cJ:sy-h®jfb^(ofg«f4(OiS)ji^ 
■70t?&S„ 

[0111 -/-h^-ft;^©jX|!|6«a^8MV/cm(Dm 

h b w-mm^ t (om^^m-Tifv ymx 

[0121 :^%m^mm-r^<D\m\z.^Wi:^-hm^ 
m^(D^^mmiri>it.)^<Dmx-&3'yx:^yf->'if^ 
t mmm s mv/ c mjcsstt -s jrw^cr&^s t ross^ 
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[0131 ^^m<oi&<Dmm<Dmmx'»>^^mmmm 
[0141 :^wn(Dmcomm(Dmmx':^^i¥^m#mm^ 

[??-^i^tft?qi 

1 m^f$.mm& 

1 s iji^fj^SS 

1 e if ^J^drv-^yp^ (4^i$m^$B^Be) 

2 Am;^lElSg«« 

3 73i-XQ->^yi— yoK^JSIc 

5 "f—^ i^^L 

6 nw}'mAmmmmmm 

9 ^^mwMimmm 

I 0 j|i»*ji»iHiagffi«c 

II -y^^m^^mm 
1 2 ^ff)m<r>Mmmm 

1 3 NWl, 1 3 NW2 n ^J'^r^/P 
1 3 PWl, 1 3 PW2 p 
14 i^mti 

14a mm 

1 4 b 

14A ^gigp 
1 5 p d 

1 5 p d 1 i&mxmm 
1 5p d2 mmmmm. 

1 5 n d 1 {g»^M« 

1 5 n d2 itiiSSffiJ^ 

1 5 d3 -xyf-^- Kg 
1 6 i y- hjtei;^ im i roy- 
1 6 i 1 y- hmmm (mi h*fei^) 
1 6 i2 m2(oir'-h^msm) 



m 3 




1 3) ^m^l 1 -3 1 74 58 
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1 6 i3 ■tf-himm (M3<Dy-h^^mm 

1 7 «fli:|BI 

1 7 g y- 

1 7 g 1 

1 7 g2 ->JJf--i' 
1 8 f--< K!>;«— yu 

1 9L1 ~1 9L5 Sm 

2 0a~20e ®M*6^ 
2 1a~21e 

10 22a~22e 

2 3 mm^m^ 

2 4 a, 2 4b 7;*- hU-i?;^ S^n'^— > (^1, 112 

2 5 n d iji^i^^l:® 
2 6 .y^5te^ 

2 7a wmmm 

27b ^mimm 
2 7c y'u—hmm 

2 8 n d 

20 2 9 a i^mi^mm 

2 9b iji^^ffi^ 

3 0 f 7n— 7^^^>/y— 
3 0c =1 >- h a— ypy— 

3 1 mmm 

3 2nd ^1*^^ 
B P :yif^< y K 

QNl, QN2, QN3 n'^^:^^/l-m(DMl S -FET 
Q P 1, Q P2 p ^-r^-zl'MroM I S • F E T 
Q pf^y-fe/HSB^MI S • FET 
30 C ^^-'<->^ 

Qm MIS- FET 
B L s l^-^'H'-y hl^ 
BLm p<^'>'t'-;y Mfe 
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ISI 4 
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